Selection and breeding of eggplant has resulted in development of large number of commercial varieties. Selection from the local varieties is the most practical way for this genetic improvement. Hence, balady variety of eggplant has a wide range of genetic variability in fruit characters . Therefore, this study aimed to develop promising local lines of eggplant for hybrids development or for direct integration. This study was carried out during five successive summer seasons of 2010 to 2014 at ElBarmoon Farm, Mansoura Horticultural Research Station, Dekahlia Governorate, Egypt. Seeds of the local Balady of eggplant (Solanum melongena L.), S 0 populations were grown and the distinct plants were determined according to growth vigor, flower's color and selfed Between and within the families selection was accomplished until reaching of S 4 generation. Phenotypic and genetic parameters were estimated after four cycles of selection in ten lines in addition to check variety. The mean squares of the selected lines were highly significant for all studied traits. The line LW.15-1 showed good performance average fruit weight and total yield per plant comparing with the other lines and original population with the meam of 204.1 and 2.573 , respectively . While the line LW.26-1 was a good donor for both plant high, number of branches per plant and number of fruits per plant with the meam of 89.15 cms, 8.711 and 13.25 , respectively but with relative small fruit size comparing with the other lines. The results showed high values for genotypic coefficient of variation between lines (G.C.V% between lines ) compared with the coefficient of variation within lines (G.C.V% within lines ) and moderate to high heritability in broad-sense (H 2 Bs) for all studied traits. Through the early segregating generations, eggplant could be improved through applying selection based on phenotypic expression of the studied traits that would be effective in isolation and identification of promising lines in eggplant. In current study, the lines LW.15-1, LW.5-2 and LW.26-1 are highly recommended for direct integration or as parental lines for F 1 eggplant improvement.
INTRODUCTION
Eggplant (Solanum melongena L.) is an autogamous diploid (2n=24), with genome size of 1100Mb of DNA. Is an annual and a warm climate crop that has broad sense of diversity in color, shape and size etc. Cerciola et al., 2013) . Eggplant is an important source of vitamins A and C, minerals, fiber in addition to phytochemicals and antioxidant compounds as flavonoid which have medicinal properties (Gebhardt and Thomas, 2002; Piao et al., 2014) . Asia, Africa, and the Mediterranean region are considered the main regions of eggplant production worldwide (Mutlu et al., 2008) . Recently, Eggplant take place the third as most important crop of Solanaceae family after potato and tomato. China represents the greatest eggplant producer with17 million tons annually, followed by India with 8 million tons, while Egypt is the third place with 1 million tons per year (FAOSTAT Data 2015) .
S. melongena has been subjected to different breeding programs with diverse objectives depending upon market needs and consumer preference of each production region. Resistance to biotic abiotic stress, resistance to herbicides, yield and its quality such as early maturity, colour, and the capacity for long storage quality are the most important objectives for genetic improvement. On the other hand, improvement of nutritive value as high dry matter, sugars, anthocyanin and total phenol contents, low level of polyphenol oxidase activity and orthodihydroxy phenolic compounds to avoid browning of cut fruits also represent a significant aims for eggplant genetic improvement. Selection and breeding of eggplant has resulted in a large number of eggplant varieties according to meet the consumer demands Sekara et al., 2007; Cericola et al., 2013) . Development of any new commercial varieties is highly depending on the genetic variability (Barchi et al., 2012; Lebeau et al., 2013) . Normally development of new Eggplant varieties is based on intra-varietal group crossings or by the incorporation of landraces (Munoz-Falcon et al., 2009a) . Open pollinated, pure lines and F 1 hybrid represent the principal cultivar form in Eggplant. However modern F 1 hybrids have a narrow genetic base, become the common form that used in the commercial production of eggplants (Maria et al., 2015) . Simple selection from the local varieties represents an important approach for genetic improvement. Hence, new lines were derived from the landraces by applying different strategies of selection in Eggplant (Karmakar and Bhattacharya, 2000; NareshBabu et al. 2001) . In addition, Chingakham et al. (2016) reported that the hybrids derived from local landraces germplasm showed competitive behavior in productivity and other quality traits comparing with the commercial hybrids.
The pure-line selection method is an integral part of pedigree selection and bulk population selection. Pedigree selection is a common approach applied in self-pollinated species for genetic improvement. The significant difference between pedigree selection and mass selection or pure-line selection is that hybridization is used to generate variability (for the base population), unlike the other methods in which production of genetic variation is not a feature. To be effective, desirable and undesirable plants should be distinguished by the breeder on the basis of a single plant phenotype. Once selected, plants are reselected in each subsequent generation. This process is continued until a desirable level of homozygosity is attained. At that stage, plants appear phenotypically homogeneous.
Balady variety of eggplant has a wide range of genetic variability in fruit characters as color, shape and size as well as in some physiological and biochemical features. This variability did not well-exploited to distinguish and segregate of promising landraces. Therefore, this study aimed to develop promising local lines of eggplant with desirable alleles for hybrids development or as open pollinated varieties through applying simple selection method in current investigation .
MATERIALS AND METHODS
This study was carried out at El-Barmoon Farm, Mansoura Horticultural Research Station, Dekahlia Governorate, Egypt during five successive summer seasons of 2010 to 2014. Seeds of the local Balady of eggplant (Solanum melongena L.), S 0 populations supplied by. the local Balady cultivar and genotypes of eggplant (Solanum melongena L.) were collected from different four Regions of Egypt, i.e., Helwan district, Alexanderia governorate (West-Delta); Ismailia (East-Delta); Behera (Middle-Delta) and Bany sweef (Upper-Egypt). The collected seeds were bulked and classified into one group long white . About 100 plants of basic population, S 0 were grown and the distinct plants were determined according to growth vigor, flower's color and selfed. Seeds were separately collected for the selected plants to produce the S 1 population. During the following seasons, seeds of the progeny of each selected plant were sown. Selection between and within families were accomplished for some fruit characters and to segregate or distinguish the original population into a set of homozygous lines. Selection and selfing were applied until reaching of S 4 generation and grown with plants from the original S 0 in addition to the check cultivar and the degree of homogeneity was calculated again in order to determine the closing of variability . The selected lines were named according to the number of generation followed by the number of line (family) and the sequence number of plant (within plants selection). Where,( Lw )was indicates for long white. In summer season of 2014, ten lines previously selected in addition to check var. were tested in replicates in order to estimate the degree of homogeneity and some preliminary parameters. A randomized complete block design with three replicates was applied. Each line of the ten included represented by one row. The following traits were estimated in each derived line; plant height in (cms), number of branches, leave area in (cm 2 ), days to flowering, early yield per plant in (kg), number of fruits per plant, average fruit weight in grams, total yield, fruit shape index and total soluble solids (TSS) %. Phenotypic and genotypic parameters i.e, mean, coefficient of variation, genotypic variation between and within lines, heritability in broad sense. In order to maximize the genetic gain, selection between and within the lines was applied in attempt to obtain superior families among the selected lines. Then, selection within families was applied among these individuals until reaching the best plants of the best families. The obtained data were subjected to analysis of variance between and within plots. of variation between plants within plot. The mean performance comparisons between lines were conducted using the least significant value LSD at 5% and 1% of probability.
RESULTS AND DISSECTION
Brinjal eggplant represent the most popular and traditional vegetables in Egypt which take place the third, after potato and tomato as the most important crop from solanaceae family. However, its productivity is still relatively low and the most production come from imported F 1 hybrids seeds. Hence, this study focused on maintain and conserve the national genetic resources through integrate the local varieties and landraces into breeding programs as a way for avoiding losses this germplasm and exploitation its genetic potential in production of new lines or hybrids from the current resources.
Between lines and within plot variation :
The analyses of variance and mean squares of vegetative, yield and fruit quality traits in eggplant were obtained and the results are presented in Table 1 : It appeared from the Table that the mean squares of the selected lines were highly significant for all studied traits. Furthermore, the superior values between lines mean squares comparing to within plot mean squares indicated the relative magnitude variation between lines than the among the same line. This fact could be used as a primarily indicator for the success of reaching to a logical level of homozigoisty. The Genotype-mean performances of the selected lines:
The mean performance of the selected lines for vegetative traits, yield components and fruit quality traits were obtained and the means are presented in Table 2 : Significant differences were observed in plant height (PH cms) among the different lines compared with the check var. The line LW.26-1 recorded the highest one with 89.15 cm followed by the line LW.5-2 with 84.3 4cm. while the plant height of check var. did not exceed 66.84 cms. On the other hand, four lines were shorter than the check var. (LW.8-1, LW.18-1, LW.34-1 and LW.24-2). Close values of plant height were obtained by (Khan et al ., 2013) when they studied the genetic variability in local lines of eggplant.
Regarding number of branches per plant (NB/P), the line LW.26-1 gave the highest number of branches per plant comparing with the check var.(Table2) while the rest ranged between 5 to 7 branches per plant. In general, close values of this trait were observed and no great variability in this trait was observed during the different cycles of selection.
In contrast, leave area (LA cm 2 )exhibited broad range of variability where ranged from 67.15 cm 2 to 94.47 cm 2 . The lines LW.5-2 and LW.8-1 showed the most extensive vegetative growth genotypes. Regarding days to flower (DTF), also significant differences were observed among the selected lines and relative to check var. The LW.5-2 line gave the earliest flowers comparing with the other lines and check var. with 48.78 days. In contrast, the line LW.30-3 was the later one with 63.81 days until flowering, fifteen days more than LW.5-2. On the other hand, LW.5-2 was earlier than the check var. by about one week which represents a desirable market price for early eggplant production.
In respect of the early yield (EY/P kgs) which estimated by adding the weight of the first two picked fruits per plant is presented in (Table 2 ) .The early yield ranged from 0.464 kg to 0.978 kg per plant. In the same context, the LW.39-2 line gave the highest early yield but equal to check var. (0.971 kg). Whereas, the lines LW.15-1, LW.8-1 and LW.39-2 recorded the largest yield per plant (Y/P kgs) 2.573, 2.317 and 2.115 kg/plant, respectively comparing with the check var.
Regarding number of fruits per plant (NF/P), the line LW.26-1 gave more fruits, 13.25, comparing with the check var. and also the rest of evaluated lines but less in total productivity with 1.324 kg/plant. This could be attributed to the relative small size of its fruits, about 100 grams, comparing with the other fruits of evaluated lines.
Regarding average fruit weight (AFW kgs) which represents the main component of eggplant yield, it ranged from 100.3 grams to 204.1 grams. Six of ten lines exhibited average fruit weight inferior than the check var. while only few lines exceed the check var. value but without significant differences. This fact revealed that during different cycles of selection, the increase in fruit weight was not effective enough or modest to induce a significant value in fruit weight of eggplant. On the other hand, selection could segregate the inferior genotypes among the original population and increasing or concentrate the favorable alleles and discard the unfavorable genetic factors from the original population.
The same finding was observed for shape index of fruit (SHI) where no different forms of fruits could be detected during the different cycles of selection. Finally, total soluble solids (TSS%), significant differences were observed between the line LW.24-2 and the check var. at 5.233 % of probability while no significant differences were detected for the other lines (Table 2) . 
Homogeneity of selected lines :
Under directional selection, the genetic variance decreases due to linkage disequilibrium. Hence, after a few cycles of selection, a limit is reached where there is no further reduction in the genetic variance. In this context, obtaining of genetic parameters, as coefficient of variance, phenotypic components are of a great importance of any improvement program. coefficient of variance, phenotypic components are of a great importance of any improvement program.The coefficient of variance was estimated and presented in Table 3 : for some vegetative, yield components and fruit traits after four cycles of selection in ten lines in addition to check var. For plant height (PH cm 2 ), the coefficient of variance ranged from 1.126 % to 5.525% along the ten evaluated lines. Seven of ten lines exhibited coefficient of variance less than the original population while the lines LW.26-1 and LW.8-1 have the less values of coefficient of variance revealed the homogeneity between their plants. For number of branches per plant (NB/P), there were two contrast cases. Some lines gave coefficient of variance more than the original population while only four lines showed coefficient of variance less than the original population. In contrast, the evaluated lines remained with low coefficient of variance for leave area trait (LA cm 2 ), less than 1.00 however some of the lines gave higher values of coefficient of variance more than the original population. Similar finding was reported for days to flowering trait (DTF), where the majority of lines exhibited coefficient of variance less than 1.00 except the lines LW.47-4 and LW.39-2, which gave 6.466% and 3.323%, respectively. Whereas variability within plants for each evaluated line was relatively high for early yield per plant (EY/P kgs).
This fact revealed by the broad range of coefficient of variance that ranged from 2.094 % to 75.02%. For number of fruits per plant (NF/P), it worth to note that this trait highly depended on the genotype and there was a moderate variation within plants of the same line. Coefficient of variance ranged from 1.187 % to 6.365 % for LW.26-1 and LW.30-3, respectively . The lines LW.8-1, LW.24-2, LW.26-1 and LW.39-2 showed lower variation within their plants comparing with the original population. For average fruit weight (AFW kgs), in general, there was high similarity of fruit weight within the plants of each evaluated line, consequently, low values of Coefficient of variance were observed and reported as less than one for all studied lines with close values to original population check var.Regarding total yield per plant (Y/P kgs), as it known this trait represent the outcome of different physiological and morphological traits which controlled by multiple genes often with dominant effect. However, inbreeding and the sequent generation of selefing could affect negatively on yield as a result of inbreeding depression. The mean performance of the different lines comparing with the original population check var. could confirm this finding that most of the lines gave inferior yield comparing with the original population. Generally, its coefficient of variance ranged from 1.307% to 6.497% (Table 3) .
For shape fruit index(SHI) and total soluble solids (TSS %), coefficient of variance varied from 1.924 % to 6.896 % for shape index and from 2.805 % to 15.05 % for total soluble solids. In this context, low variation was detected with plants for shape form type long black fruits. In respect of total soluble solids, there was high variation relative to original population check var. since few inbred lines showed high similarity with their plants in particular the lines LW.8-1 and LW.26-1 (Table 3) . Similar finding was reported by different authors among them (Kailash-Ram et al. 2007; Golani et al. 2007 and Prabhu et al. 2007 ) who found high genotypic coefficient of variation in eggplant for plant height, early and total yield, and average fruit weight. In this context, they demonstrated that the role of additive gene action in the improvement of brinjal yield and other characters by applying of simple selection. 
Phenotypic and Genotypic parameters :
Estimation of phenotypic and genetic parameters represents a critical point for the viability of the improvement progress which could orient in strategy decision for selection efficiency. In this context, different parameters were estimated in current study for vegetative traits, yield components and some fruits quality traits in eggplant and presented in Table 4 : The magnitude of the genetic variation between lines was the most important part comparing with genetic variation within plants for all studied traits. This fact revealed that the high homogeneity that reached by the different cycles of selection in addition to maximizing the additive genetic variance within the same line and minimizing this gene action between the different lines. On the other hand, phenotypic variance within plants always remained the lowest part comparing with both genetic variances wither within or between lines.
Whereas, the coefficient of heritability in broad sense was great for all studied traits that revealed the magnitude of genetic factors in the expression of phenotypic performance. Estimates of environmental variance (oe2), genetical variance(og2), plant phenotypic variance (op2), genotypic coefficient of variation (G.C.V% within lines and G.C.V% between lines ), ratio and broad-sense heritability (H2Bs) for the studied traits are listed in Table(4): The variance was varied from trait to another, since the genetic variance (og2 within lines and og2 between lines ), estimated for the studied traits were ranged from: 0.028% to 1336.6% for early yield per plant ; average fruit weight and 0.082 to 4009.8 for same traits ; respectively. In this respect, the remaining traits showed low values of difference between plant phenotypic and genetic variance, indicating that, the large portion of the plant phenotypic variance (op2) was due to the genetic variance (og2) and the observed significant differences among the selected lines are genetically. For genotypic and plant phenotypic coefficient of variations (G.C.V% within lines and G.C.V% between lines ), estimated for the studied trait were: 7.534 to 22.69 for days to flowering and total yield per plant; 12.72; 39.29 for the same traits. Obtained broad-sence heritability (H2Bs) values for the studied traits ranged from 0.946 to 0.996, suggesting moderate to high values of heritability. The highest two value 0.994 and 0.995 were obtained from plant high and number of branches per plant, respectively.
Finally, genotypic coefficient of variation between lines was higher more than within plants which reflect the magnitude of the dominant gene action that concentrated between the different lines as a result of homozigozity case within each evaluated line. This type of gene action always recovers by hybridization between the distanced homogenous lines generating hybrid vigor or heterosis phenomena. Similar results were obtained by Mohanty and Prusti (2002) and Das et al. (2002) who reported high values of genotypic coefficient of variation and heritability for total yield and average fruit weight. In addition they reported that the potential using of simple selection for genetic improvement of eggplant.
In conclusion, through the early segregating generations, black eggplant could be improved through applying simple selection based on phenotypic expression of the studied traits where selection would be effective in isolation and identification of promising lines in eggplant. The line LW.15-1 showed good performance in average fruit weight and total yield per plant comparing with the other lines and original population. While the line LW.26-1 was a good donor for both plant high ,number of branches per plant and number of fruits per plant but with relative small fruit size comparing with the other lines. At the sometimes the line LW.5-2 exhibited the earliest flowers the most extensive vegetative growth genotypes comparing with the other lines. In current study, the lines LW.5-2, LW.15-1 and LW.26-1 are highly recommended for direct integration or as parental lines for F 1 eggplant improvement.
